A panel of 20 porcine sera was distributed to 5 laboratories across Europe and Canada. Each center was requested to test the sera for the presence of porcine circovirus type 2 antibodies using the routine assays, indirect immunofluorescence assay (IFA) and indirect immunoperoxidase monolayer assay (IPMA), and to determine the titer of each serum. Results from all centers were then compiled and correlated. They demonstrate a wide variation in the titers obtained between laboratories. These differences were dependent on the assay used and the choice of fixative. In general, IPMA gave higher titers than did IFA, and paraformaldehyde gave higher titers than did acetone or ethyl alcohol. This report highlights the need for standardized procedures and biologicals for this virus.
Abstract.
A panel of 20 porcine sera was distributed to 5 laboratories across Europe and Canada. Each center was requested to test the sera for the presence of porcine circovirus type 2 antibodies using the routine assays, indirect immunofluorescence assay (IFA) and indirect immunoperoxidase monolayer assay (IPMA), and to determine the titer of each serum. Results from all centers were then compiled and correlated. They demonstrate a wide variation in the titers obtained between laboratories. These differences were dependent on the assay used and the choice of fixative. In general, IPMA gave higher titers than did IFA, and paraformaldehyde gave higher titers than did acetone or ethyl alcohol. This report highlights the need for standardized procedures and biologicals for this virus.
Postweaning multisystemic wasting syndrome (PMWS) was first identified in western Canada in 1991 4 and is now an emerging disease worldwide. 3, 7, 8 Typical signs include progressive weight loss, jaundice, and respiratory problems. Experimental and field studies 1,2 have identified porcine circovirus type 2 (PCV2) as the causal agent of PMWS, and this virus is also now being associated with reproductive problems and respiratory disease in pigs. 6, 9 Laboratory-based research and field studies on PCV2-associated diseases are currently being carried out by a number of laboratories throughout the world. However, methodologies for the detection and quantification of serum antibodies to PCV2 differ from laboratory to laboratory, leading to confusion in the interpretation of serum antibody titers. It is important and desirable that all laboratories testing serum samples for PCV2 antibodies are aware of the possible variation in results; otherwise, comparisons of antibody levels within and between laboratories are difficult to interpret. A number of publications revolve around epidemiology studies, 5 either contemporary or retrospective, but cannot relate to each other if antibody detection methods vary considerably. This communication reports the results of an interlaboratory testing exercise for PCV2 antibodies carried out on 20 sera in 5 different laboratories.
Twenty pig sera were selected for use in this study. All sera were heat inactivated at 56 C for 30 minutes, numbered 1-20, and aliquoted into 200 l amounts. Serum a colostrum-deprived, snatch-farrowed piglet. Numbers 5 and 6 were preimmunization bleeds from experimental infections. These 3 sera were anticipated to be antibody negative. Numbers 1, 8, and 9 were bleeds from animals inoculated to raise hyperimmune PCV2 antiserum. Numbers 3, 4, 10, 11, 12, and 13 were postinoculation bleeds from experimental infections, and numbers 14-20 were sera collected from an Italian farm with a severe wasting problem. All centers received 8 aliquots of each serum, coded in such a way as to negate any possibility of expected results. All samples were transported in dry ice to ensure optimum condition of sera. Indirect immunofluorescence assay (IFA) was performed in centers 1 and 2. Indirect immunoperoxidase monolayer assay (IPMA) was carried out in centers 1, 3, 4, and 5.
In brief, for IFA, sera were sequentially diluted and applied to fixed PCV2-infected PK15 cell cultures. After incubation at 37 C for 60 minutes, the cells were washed and a fluorescein-isothiocyanate-conjugated anti-swine IgG added. After a further 60 minutes incubation, preparations were washed, mounted in buffered glycerol saline, and viewed under incident UV illumination. For IPMA, sera were titrated and applied to fixed PCV2-infected PK15 cell cultures and incubated for 30-60 minutes at 37 C. The cells were then washed and a peroxidase-conjugated anti-swine IgG added before a further 30-to 60-minute incubation at 37 C. After washing, a peroxidase enzyme substrate was applied at room temperature for 15 minutes; then, cells were washed and viewed under white light. In an effort to account for any possible differences in results, centers were asked to disclose the fixation procedures and conjugates used for the assays. These are summarized in Table 1 . For IFA, center 1 used 2 different techniques using acetone and paraformaldehyde, center 2 used acetone only. For IPMA also fixatives differed between centers. Centers 1 and 4 used paraformaldehyde; center 3 preferred acetone, and center 5 chose ethyl alcohol.
Results of IFA testing carried out at centers 1 and 2 are presented in Table 2 . Center 1 used 2 methods of fixation, acetone and paraformaldehyde. The titers obtained at this center for sera 1, 3, 4, 7, 8, 12, 13 were similar for the 2 different fixation procedures, either the same or with a single * Results are expressed as the reciprocal of the last dilution of serum to give positive indirect immunoperoxidase staining. Centers 1 and 4 used paraformaldehyde fixation, center 3 acetone fixation, and center 5 ethyl alcohol fixation. dilution of variation. However, with sera 9, 10, 11, 14, 15, 16, 17, 18, 19, 20 the titers obtained using the 2 different fixation procedures varied widely. Indications were that some sera tested using acetone fixation displayed nonspecific staining giving rise to false positives (2, 5, 6) . Overall, the results suggest that in center 1, IFA using paraformaldehyde fixation gave higher titers with a reduction in the incidence of nonspecific staining. If IFA, using acetone fixation, is compared between centers 1 and 2, the titers in center 2 are generally lower (3, 8, 13) and indeed considerably less than those obtained with paraformaldehyde fixation in center 1.
Results of IPMA testing are shown in Table 3 . Centers 1 and 4 chose paraformaldehyde fixation, center 3 acetone, and center 5 ethyl alcohol. An immediate observation is that, in general, antibody titers to PCV2 in the sera tested are much lower in center 5, compared with all the others. Indeed, sera 8 and 14 are considered negative in this test, yet are deemed positive in the other 2 tests. In center 3, the titers also appear low; however, end points are not determined in all cases. It should, however, be noted that serum 13 was reported negative by this center, although indicated as positive by the others. In general, the results generated in centers 1 and 4, both using paraformaldehyde fixation, compared favorably with each other, with only sera 12 and 19 showing a marked difference in titer. As with IFA, these overall results would indicate that paraformaldehyde fixation increases titers in the IPMA test.
The results reported indicate a wide variation in PCV2 antibody detection in pig sera using IFA and IPMA assays in different laboratories. It would appear that if this limited study of 20 sera were a field survey, the procedures used by center 5 could conclude that antibodies to PCV2 are only present in the pig population at low levels. In contrast, the procedures used by centers 1 and 4 resulted in a spread of titers and are in general agreement that serum antibody levels to PCV2 are higher.
Although this communication suggests that different fixatives may affect the assays determining PCV2 antibody titers, consideration must also be given to the use of different sources and concentrations of conjugates and substrates and the conditions under which they are used. Indications are that paraformaldehyde is preferable to acetone and ethyl alcohol, but it should also be noted that although paraformaldehyde would appear preferable, it is more toxic to use in a laboratory environment than acetone or ethyl alcohol. Ultimately, the tests require a level of expertise and equipment, which may not be present in all laboratories. This brings into question the validity and usefulness of serological epidemi-ological studies for PCV2, how the relationship between antibody levels and disease can be interpreted, and also highlights the urgent need for ''standardized'' diagnostic procedures and biologicals for this virus.
